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TWO DIMIENSIONAL STACKING USING 
INTERPOSERS 

BACKGROUND 

1. Field of Invention 
The present invention relates to two dimensional Stacking 

of integrated circuit packages. More particularly, the present 
invention relates to two dimensional stacking of integrated 
circuit packages using interposers. 

2. Description of Related Art 
Demands for high-density boards in microprocessor sys 

tems have created many challenges to the board assembly 
process. Three dimensional stacking of integrated circuit 
devices were introduced to stack multiple devices on top of 
each other on the printed circuit board to save horizontal 
board space. Among several three dimensional stacking 
method, many attempts to reduce the gap between the devices 
to minimize the height of the stacked configuration. Take the 
stacking of thin Small outline packages (TSOP) as an 
example, to reduce the height of stack, interposers were used 
as contact members. Please refer to FIG. 1, illustrating a three 
dimensional stacked device 100 with interposers 110. The 
interposers 110 are located between the individual packages 
leads 120. This configuration is an improvement from insert 
ing a single slab of printed circuit board in between the 
packages introducing extra height to the stack. 

However, the profile of the circuit modules using three 
dimensional stacking with interposers is still too thick for the 
thinner-is-better consumer market today. Modules Such as 
multi media cards (MMC) and secure digital (SC) cards 
demands a reduction in thickness, yet without expansion in 
the horizontal space. Unless the profile of the integrated cir 
cuit packages can be reduced, the height of three dimensional 
stacking cannot be reduced significantly even if no gap exists 
between the packages. 

Therefore, a new stacking model is needed to significantly 
reduce the profile of the circuit modules, such as MMC and 
SD cards, while maintaining the same horizontal board space 
of the modules. 

SUMMARY 

The present invention is directed to a two dimensional 
stacking structure, that is satisfies this need of reducing the 
profile of the circuit module while maintaining the same 
horizontal board space of the modules. The two dimensional 
structure comprises of placing two integrated circuit package 
horizontally side by side with each other and use interposers 
to establish electrical communication between the integrated 
circuit packages. The metal contacts of the interposers are 
attached to the corresponding leads of the integrated circuit 
packages. Circuit traces within the interposers connect the 
corresponding metal contacts together so that the correspond 
ing leads may be electrically connected. The number of inte 
grated circuits packages that may be connected in the hori 
Zontal two dimensional fashion is not limited. The shape of 
the interposers may vary according to the placement of the 
integrated circuit packages. 
The present invention also provides a circuit module. Such 

as a MMC or a SD card, that utilizes the two dimensional 
stacking structure. The circuit module includes a printed cir 
cuitboard having contacts leads for integrated circuit package 
attachment and a memory controller Such as a flash controller 
to control the memory chips; a first integrated circuit package 
soldered onto the printed circuit board; a second integrated 
circuit package placed near the first integrated circuit package 
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2 
on the same horizontal plain and on top of the memory con 
troller, and one strip of interposer with metal contacts is 
attached to the first row of leads of the first and second 
integrated circuit packages, another strip of interposer is 
attached to the second row of leads of the first and second 
integrated circuit packages. The interposers electrically con 
nect the corresponding leads of the first integrated circuit 
package and the second integrated circuit package. 
The circuit module of the present invention eliminated a 

thickness of one integrated circuit package in the total thick 
ness of the module. If the integrated circuit packages are 
stacked on top of each other, the total thickness of the module 
is approximately the combined thickness of the printed circuit 
board, two integrated circuit packages and an interposer. The 
total thickness of the horizontally stacked module is approxi 
mately the combined thickness of the printed circuit board, 
one integrated circuit package and an interposer. Since the 
second integrated circuit package is placed on top of the 
memory controller preoccupied area, no additional board 
space is needed to accommodate the second integrated circuit 
package placement. Therefore, the profile of the circuit mod 
ule is reduced significantly while no extra board space is 
required on the printed circuit board. 

It is to be understood that both the foregoing general 
description and the following detailed description are by 
examples, and are intended to provide further explanation of 
the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features, aspects, and advantages of the 
present invention will become better understood with regard 
to the following description, appended claims, and accompa 
nying drawings where: 

FIG. 1 is a three dimensional stack device with interposers: 
FIG. 2A is an exploded view of the two dimensional stack 

ing structure according to the first embodiment of this inven 
tion; 

FIG. 2B is an assembled view of the two dimensional 
stacking structure according to the first embodiment of this 
invention; 

FIG.3 is an exemplary cross section view of the interposer; 
FIG. 4A is an exploded view of a circuit module having the 

two dimensional stacking structure; and 
FIG. 4B is an assembled view of the circuit module having 

the two dimensional stacking structure. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Reference will now be made in detail to the present pre 
ferred embodiments of the invention, examples of which are 
illustrated in the accompanying drawings. Wherever pos 
sible, the same reference numbers are used in the drawings 
and the description to refer to the same or like parts. 

Please refer to FIG. 2A and FIG. 2B simultaneously. FIG. 
2A is an exploded view of the two dimensional stacking 
structure according to the first embodiment of the present 
invention. The stacking structure 200 is used for stacking 
integrated circuit packages, such as DRAM chips, NAND 
flash chips, NOR flash chips or MRAM chips on printed 
circuit boards. The first integrated circuit package 210 and the 
second integrated circuit package 220 are placed side by side 
on the same horizontal plain with each other. The leads 230 of 
the first integrated circuit package and the leads 240 of the 
second integrated circuit package are aligned in a straight 
line, so that the edges of the integrated circuit packages 210 
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and 220 are aligned. The integrated circuit packages 210 and 
220 are TSOP, but may also be ball grid array (BGA) pack 
ages (not shown). Interposers 250 having metal contacts 260 
are placed on top of the leads 230 and leads 240. The metal 
contacts 260 are soldered onto the corresponding leads 230 
and leads 240 as in FIG. 2B. The relative position of the first 
integrated circuit package 210 with the second integrated 
circuit package 220 are in the above arrangement to fit the 
circuit modules such as a MMC or a SD card, wherein the first 
integrated circuit package 210 may be placed beside a con 
troller chip on a printed circuit board, and thus the second 
integrated package 220 is on top of the controller. However, 
the relative position of the integrated circuit packages 210 and 
220 may vary for other circuit modules. Similarly, the shape 
of the interposers 250 corresponds to the placement of the 
integrated circuit module to match the leads configuration. 

Please refer to FIG. 3, an exemplary cross section view of 
the interposer 250 along line AB in FIG. 2A. The correspond 
ing metal contacts 260 are connected together via circuit 
traces 310 so that the leads 230 couple to the corresponding 
leads 240. Therefore, the interposers 250, when attached to 
the integrated circuit packages 210 and 220, establish elec 
trical communication between the integrated circuit packages 
210 and 220. The circuit traces 310 may be laminated within 
the interposer 250. The routing pattern of the circuit trace 310 
shown is FIG. 3 is an example, and may vary for different 
circuit applications. 

Please refer to FIG. 4A and FIG. 4B simultaneously. FIG. 
4A is an exploded view of a circuit module, such as a MMC 
or a SD card, having the two dimensional stacking of memory 
integrated circuit packages. The printed circuit board 410 has 
contact leads 420 for attaching memory chips to the printed 
circuit board 410. The printed circuit board 410 also has a 
memory controller 430, such as a flash controller, to control 
the memory chips. The flash controller occupies an area on 
the printed circuitboard next to the memory chips attachment 
area. A memory chip, such as the integrated circuit package 
210 is attached to the printed circuit board 410 by soldering 
the leads 230 against the contact leads 420. A second memory 
chip. Such as the integrated circuit package 220 is placed next 
to the first integrated circuit package 210 and on top of the 
memory controller 430. The interposer 250 is attached to the 
leads 230 and 240 forming the two dimensionally stacked 
circuit module 400 as in FIG. 4B. The integrated circuit 
package 220 is fixed on top of the memory controller by the 
interposer 250 and occupies the existing printed circuit board 
Surface area. An insulation layer (not shown) may be inserted 
between the second integrated package 220 and the memory 
controller. The insulation layer may be an adhesive layer or a 
thermal dissipation layer to provide structural Support, device 
isolation and thermal dissipation. The integrated circuit pack 
age 220 is in electrical communication with the integrated 
circuit package 210 via the interposer 250 described above. 
The integrated circuit packages 210 and 220 are also in elec 
trical communication with the printed circuit board via sol 
dering of the leads 230 and contact lead 420. 
The present invention allows the integrated circuit pack 

ages to be stacked in the horizontal direction reducing the 
profile of the circuit module. The two dimensional stacking 
structure disclosed by the present invention requires no addi 
tional board space as long as the integrated circuit packages 
may be placed on top of the existing circuitry on the printed 
circuit board. 

It will be apparent to those skilled in the art that various 
modifications and variations can be made to the structure of 
the present invention without departing from the scope or 
spirit of the invention. In view of the foregoing, it is intended 
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4 
that the present invention cover modifications and variations 
of this invention provided they fall within the scope of the 
following claims and their equivalents. 

What is claimed is: 
1. A stacking structure for integrated chip stacking on a 

printed circuit board having a controller electrically coupling 
on the printed circuit board, comprising: 

a first integrated circuit package located beside the control 
ler and electrically coupling on the printed circuit board, 
the first integrated circuit package having a plurality of 
first leads: 

a second integrated circuit package located on the control 
ler, the second integrated circuit package having a plu 
rality of second leads; and 

two interposers having a plurality of first metal contacts 
attaching to the corresponding first leads, a plurality of 
second metal contacts attaching to the corresponding 
second leads, and a plurality of circuit traces extending 
from the first metal contacts to the corresponding second 
metal contacts providing electrical communication 
between the first integrated circuit package and the sec 
ond integrated package. 

2. The stacking structure of claim 1, wherein the first inte 
grated circuit package and the second integrated circuit pack 
age are thin Small outline packages. 

3. The stacking structure of claim 1, wherein the first inte 
grated circuit package and the second integrated circuit pack 
age are ball grid array packages. 

4. The stacking structure of claim 1, wherein the circuit 
traces are laminated within the interposer. 

5. The stacking structure of claim 1, wherein the first inte 
grated circuit package and the second integrated circuit pack 
age are memory chips. 

6. The stacking structure of claim 5, wherein memory chips 
are selected from the group consisting of DRAM chips, 
NAND flash chips, NOR flash chips and MRAM chips. 

7. The stacking structure of claim 1, wherein the controller 
controls the first integrated circuit package and the second 
integrated circuit package. 

8. The Stacking structure of claim 1, further comprising an 
insulation layer between the second integrated circuit pack 
age and the controller. 

9. The stacking structure of claim 8, wherein the insulation 
layer is an adhesive layer or a thermal dissipation layer. 

10. A module, comprising: 
a printed circuitboard having a plurality of contact leads on 

a side of the printed circuit board, and a semiconductor 
device attached to the side of the printed circuit board; 
and 

a stacked package comprising: 
a first integrated circuit package located beside the semi 

conductor device and electrically coupling on the 
printed circuit board, the first integrated circuit pack 
age having a plurality of first leads; 

a second integrated circuit package located on the semi 
conductor device, the second integrated circuit pack 
age having a plurality of second leads; and 

two interposers having a plurality of first metal contacts 
attaching to the corresponding first leads, a plurality 
of second metal contacts attaching to the correspond 
ing second leads, and a plurality of circuit traces 
extending from the first metal contacts to the corre 
sponding second metal contacts providing electrical 
communication between the first integrated circuit 
package and the second integrated package. 
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11. The module of claim 10, wherein the first integrated 
circuit package and the second integrated circuit package are 
thin Small outline packages. 

12. The module of claim 10, wherein the first integrated 
circuit package and the second integrated circuit package are 
ball grid array packages. 

13. The module of claim 10, wherein the circuit traces are 
laminated within the interposer. 

14. The module of claim 10, wherein the printed circuit 
board is a multi media card (MMC) printed circuit board. 

15. The module of claim 10, wherein the printed circuit 
board is a secure digital (SD) card printed circuit board. 
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16. The module of claim 10, wherein the semiconductor 

device is a memory controller. 
17. The module of claim 16, wherein the memory control 

ler controls the first integrated circuit package and the second 
integrated circuit package. 

18. The module of claim 10, further comprising an insula 
tion layer between the second integrated circuit package and 
the controller. 

19. The module of claim 18, wherein the insulation layer is 
10 an adhesive layer or a thermal dissipation layer. 
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